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DETAILED ACTION 
Response to Amendment 
This document is prepared in reply to applicant's amendment dated 09/12/06. Applicant 
has overcome the objections and the 35 USC 1 12 rejections. None of the prior art references has 
been overcome. Refer to the abovementioned amendment for more information about appUcant's 
rebuttal arguments and remarks. However, the present claims are finally rejected over the same 
appUed art as set forth hereinbelow and for the reasons of record: 

Election/Restrictions 

1. This application contains claims 7-38, 41-47, 55 and 57-72 drawn to an invention 
nonelected with traverse in Paper No. 02/23/06. A complete reply to the final rejection must 
include cancellation of nonelected claims or other appropriate action (37 CFR 1.144) See MPEP 
§821.01. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 04/05/06 was considered by the 
examiner. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections xmder this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in tfie United States. 
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4. Claims 1-3, 6, 39-40, 48 and 54 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Vossetal 5441819. 

The present claims are directed to a self-hydrating membrane electrode assembly wherein 
the disclosed inventive concept comprises the specific water passing characteristic thereof. 
As to claim 1 : 

Voss et al disclose a membrane electrode assembly 1 1 comprising an electrolyte in the 
form of a solid polymer ion exchange membrane 12 disposed between a pair of conductive 
electrode sheets (COL 7, lines 14-23). A solid polymer ion exchange membrane disposed 
between the anode and the cathode for facilitating migration of hydrogen ions from the anode to 
the cathode and wherein the membrane is permeable to water (COL 3, lines 45-50). Water 
accumulated at the cathode is drawn by a concentration gradient toward the anode across the 
membrane and is absorbed as water vapor into the hydrogen containing gas supply (COL 3, lines 
50-60). 

It is disclosed that the electrochemical fuel cell comprises an anode having a catalyst 
associated therewith for producing hydrogen ions from a hydrogen containing gas supply; a 
cathode having a catalyst associated therewith for producing anions from an oxygen containing 
gas supply (COL 3, lines 30-45). 

Examiner *s note: it is noted that sufficient water is produced at the cathode side as a 
result of the electrochemical reaction occurring thereon and such water is sufficient to maintain 
a satisfactory level of hydration in the anode. 

Voss et al further disclose the incorporation of additional ingredients into the electrodes, 
those ingredients are hydrophobic polymers such as Teflon brand polytetrafluoroethylene and/or 
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a dispersing agent Teflon 30B (COL 7, lines 49-60). It is contended that the disclosed additional 
ingredients are capable of imparting ion conductivity thereto, 

Voss et al further disclose the incorporation of additional ingredients into the electrodes, 
those ingredients are hydrophobic polymers such as Teflon brand polytetrafluoroethylene and/or 
a dispersing agent Teflon 30B (COL 7, lines 49-60). It is contended that the disclosed additional 
ingredients are capable of imparting ion conductivity thereto. 

Voss et al disclose that is known to use a perfluorosulfonic ion exchange membrane such 
as Nafion as the electrolyte membrane (COL 7, lines 24-28). Furthermore, given that the layer of 
catalytic material is in direct contact with the electrolyte membrane, it is contended that mixing 
of catalytic material and electrolyte membrane occurs at the interface formed therebetween. 
Thus, the catalytic material contains such electrolyte membrane at least at the interface. 
As to claims 2-3: 

Voss et al use Pt as a catalytic material (COL 7, lines 60-65). Disclosed is that each 
carbon fiber paper sheet for operation as the anode 20 and cathode 22 uses Pt (COL 7, lines 60- 
64). 

As to claim 6: 

Voss et al further disclose the incorporation of additional ingredients into the electrodes, 
those ingredients are hydrophobic polymers such as Teflon brand polytetrafluoroethylene and/or 
a dispersing agent Teflon 30B (COL 7, lines 49-60). // is contended that the disclosed additional 
ingredients are capable of imparting ion conductivity thereto. 

Voss et al disclose that is known to use a perfluorosulfonic ion exchange membrane such 
as Nafion as the electrolyte membrane (COL 7, lines 24-28). Furthermore, given that the layer of 
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catalytic material is in direct contact with the electrolyte membrane, it is contended that mixing 
of catalytic material and electrolyte membrane occurs at the interface formed therebetween. 
Thus, the catalytic material contains such electrolyte membrane at least at the interface. 
As to claims 39-40: 

Voss et al disclose that is known to use a perfluorosulfonic ion exchange membrane such 
as Nafion as the electrolyte membrane (COL 7, lines 24-28). 
As to claims 48: 

Voss et al disclose that membrane 12 may have a thickness of about 0.01 inches or less 
because it has been found that thinner membranes significantly improve fuel cell efficiency 
(COL 7, lines 28-32). It is noted that 0.01 inches is equivalent to 10 mil 
As to claim 54: 

The reaction of Voss involves the flux of reactants such as fuel gas and oxidant gas. (COL 
3, lines 30-49). Absent further specific material description from the claim, it is contended that 
the flow and/or flux ofreactant materials satisfy the claimed requirement. 

Thus, the claims are anticipated. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in . 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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6. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not conraionly owned at the time a later 
invention was made in order for the examiner to consider the applicabihty of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

7. Claims 1-3, 4, 6, 39-40, 48 and 54 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Voss et al 5441819 in view of Dhar 5242764. 

The present claims are directed to a self-hydrating membrane electrode assembly wherein 
the disclosed inventive concept comprises the specific water passing characteristic thereof. 
As to claim 1: 

Voss et al disclose a membrane electrode assembly 1 1 comprising an electrolyte in the 
form of a solid polymer ion exchange membrane 12 disposed between a pair of conductive 
electrode sheets (COL 7, lines 14-23). A sohd polymer ion exchange membrane disposed 
between the anode and the cathode for facilitating migration of hydrogen ions fi-om the anode to 
the cathode and wherein the membrane is pemieable to water (COL 3, lines 45-50). Water 
accumulated at the cathode is drawn by a concentration gradient toward the anode iacross the 
membrane and is absorbed as water vapor into the hydrogen containing gas supply (COL 3, lines 
50-60). 

It is disclosed that the electrochemical fuel cell comprises an anode having a catalyst 
associated therewith for producing hydrogen ions fi-om a hydrogen containing gas supply; a 
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cathode having a catalyst associated therewith for producing anions from an oxygen containing 
gas supply (COL 3, lines 30-45). 

Examiner^s note: it is noted that sufficient water is produced at the cathode side as a 
result of the electrochemical reaction occurring thereon and such water is sufficient to maintain 
a satisfactory level of hydration in the anode, 

Voss et al further disclose the incorporation of additional ingredients into the electrodes, 
those ingredients are hydrophobic polymers such as Teflon brand polytetrafluoroethylene and/or 
a dispersing agent Teflon 30B (COL 7, lines 49-60). It is contended that the disclosed additional 
ingredients are capable of imparting ion conductivity thereto. 

Voss et al further disclose the incorporation of additional ingredients into the electrodes, 
those ingredients are hydrophobic polymers such as Teflon brand polytetrafluoroethylene and/or 
a dispersing agent Teflon 30B (COL 7, lines 49-60). It is contended that the disclosed additional 
ingredients are capable of imparting ion conductivity thereto, 

Voss et al disclose that is known to use a perfluorosulfonic ion exchange membrane such 
as Nafion as the electrolyte membrane (COL 7, lines 24-28). Furthermore, given that the layer of 
catalytic material is in direct contact with the electrolyte membrane, it is contended that mixing 
of catalytic material and electrolyte membrane occurs at the interface formed therebetween. 
Thus, the catalytic material contains such electrolyte membrane at least at the interface. 
As to claims 2-3: 

Voss et al use Pt as a catalytic material (COL 7, lines 60-65). Disclosed is that each 
carbon fiber paper sheet for operation as the anode 20 and cathode 22 uses Pt (COL 7, lines 60- 
64). 
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As to claim 6: 

Voss et al further disclose the incorporation of additional ingredients into the electrodes, 
those ingredients are hydrophobic polymers such as Teflon brand polytetrafluoroethylene and/or 
a dispersing agent Teflon 308 (COL 7, lines 49-60). It is contended that the disclosed additional 
ingredients are capable of imparting ion conductivity thereto. 

Voss et al disclose that is known to use a perfluorosulfonic ion exchange membrane such 
as Nafion as the electrolyte membrane (COL 7, lines 24-28). Furthermore, given that the layer of 
catalytic material is in direct contact with the electrolyte membrane, it is contended that mixing 
of catalytic material and electrolyte membrane occurs at the interface formed therebetween. 
Thus, the catalytic material contains such electrolyte membrane at least at the interface. 
As to claims 39-40: 

Voss et al disclose that is known to use a perfluorosulfonic ion exchange membrane such 
as Nafion as the electrolyte membrane (COL 7, lines 24-28). 
As to claims 48: 

Voss et al disclose that membrane 12 may have a thickness of about 0.01 inches or less 
because it has been found that thinner membranes significantly improve fiiel cell efficiency 
(COL 7, lines 28-32). It is noted that 0.01 inches is equivalent to 10 mil 
As to claim 54: 

The reaction of Voss involves the flux of reactants such as fuel gas and oxidant gas (COL 
3, lines 30-49). Absent further specific material description from the claim, it is contended that 
the flow and/or flux ofreactant materials satisfy the claimed requirement 
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Voss discloses a membrane electrode assembly as set forth supra. However, the 
preceding prior art reference fails to expressly disclose the ion conducting material 

{Note: assuming arguendo that Voss does not expressly disclose the ion conducting 
material, a point not conceded by the examiner, see Response to Arguments below; this is 
presented just in case that applicant contends that Voss et al does not explicitly disclose ion 
conducting material in the catalytic material per se). 
As to claim 1: 

Dhar discloses solid polymer fiiel cells wherein a proton conducting material is deposited 
as the electrolyte on top of the catalytic side of the electrodes acting as the anode and cathode 
(ABSTRACT). The electrodes have deposits of solid electrolyte thereon (COL 4, lines 8-14). 
Concerning claim 4: 

Dhar also discloses that the hydrogen electrode catalyst is Pt and the oxygen electrode 
catalyst is another oxygen reducing catalyst such as a macrocychc chelate compound (COL 4, 
lines 50-59). 

In view of the above, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to use the catalytic material comprising the ion conducting 
material of Dhar in the membrane electrode assembly of Voss et al as Dhar discloses that a 
proton conducting material deposited as the electrolyte on top of the catalytic side of the 
electrodes acting as the anode and cathode serves to separate the anode from the cathode. Thus, 
Dhar provides specific guidance that ion conducting materials incorporated in electrode catalyst 
material are helpful to further separate the anode side of the fuel cell from the cathode side 
thereof, thereby avoiding detrimental or catastrophic damages to the fiiel cell. 
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In view of the above, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to use the different catalyst materials in the anode and cathode 
(the cathode catalyst and the anode catalyst are not the same) of Voss et al because Dhar teaches 
that, in fuel cells, an anode and a cathode use different catalyst materials to improve fuel cell 
performance. Thus, Dhar directly teaches the use of an anode catalyst which is different from the 
cathode catalyst. 

8. Claims 49-53 are rejected under 35 U.S.C. 103(a) as being unpatentable over: a) Voss et 
al 5441819; and/or b) Voss et al 5441819 in view of Dhar 5242764 as applied above to claim 39. 

The teachings of Voss et al, alone or in combination with Dhar as seen supra are 
incorporated herein by reference. However, the preceding references do not expressly disclose 
the specific thickness of membrane as recited in claims 49-53. 
As to claims 49-53: 

Voss et al disclose that membrane 12 may have a thickness of about 0.01 inches or less 
because it has been found that thinner membranes significantly improve fuel cell efficiency 
(COL 7, Imes 28-32). // is noted that 0. 01 inches is equivalent to 10 mil 

In view of the above, it would have been obvious to a person possessing an ordinary level 
of skill in the pertinent art to make the membrane of Voss et al by the specific thickness of 
membrane as recited in clauns 49-53 because Voss et al directly teach that membrane 12 may 
have a thickness of about 0.01 inches or less because it has been found that thinner membranes 
significantly improve fuel cell efficiency. Thus, Voss et al mention that membranes with a 
thickness of less than 0.01 inches (10 mil) are also desirable for the benefit of improving the . 



Application/Control Number: 10/684,802 Page 11 

Art Unit: 1745 

efficiency of the fiiel cell. In this case, a prima-facie case of obviousness does exit because Voss 
et al suggest to further reduce the thickness of the electrolyte membrane for specific purposes as 
those mentioned above. Therefore, Voss et al directly teach the use of a thickness within the 
claimed range. (See In re Geisler, 116 F.3d 1465, 1469-71, 43 USPQ2d 1362, 1365-66 (Fed. 
Cir. 1997). See also MPEP 2144.05 [R-3] Obviousness of Ranges. 

9. Claim 56 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over: a) Voss et al 
5441819; and/or b) Voss et al 5441819 in view of Dhar 5242764 as applied above to claim 2 and 
further in view of Biegert et al 2004/0241 531. 

The teachings of Voss et al, alone or in combination with Dhar as seen supra are 
incorporated herein by reference. However, the preceding references do not explicitly disclose 
the specific amount of the catalytic component. 

Biegert et al disclose that is known to use catalyst materials with a degree of loading 
between (in the amount of) 0.4 me/cm^ and 4 mg/cm^ in membrane electrode assemWies for self- 
humidifying fuel cells (P. 0026 & 001 8). 

In this case, it is noted that, at least, the end point (ue, OA mg/cm^) constitutes a valid 
data point and thus it full encompasses the claim as the end point represents a specific disclosure 
of a discrete embodiment of the invention disclosed by the prior art which amounts to a complete 
description and, therefore, an anticipation of the claimed range. See Ex Parte Lee 31 USPQ2d 
1105. 

In view of the above, it would have been obvious to a person of ordinary skill in the art at 
the time the mvention was made to use the specific amount of the catalytic component of Biegert 
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et al in the membrane electrode assembly of Voss et al and/or Voss et al-Dhar because Biegert et 
al discloses that such specific catalyst amount improves current/voltage characteristics of the 
membrane electrode assembly using the same. As such, the performance of the membrane 
electrode assembly is improved. 

Response to Arguments 

10. Applicant's arguments with respect to the pending claims have been considered but are 
moot in view of the new ground(s) of rejection. See new ground of rejection in item 7. 

1 1 . Applicant's arguments filed 09/1 2/06 have been fiiUy considered but they are not 
persuasive. 

12. With respect to the 35 USC 102 rejection based upon Voss et al, applicant has contended 
that claim 1 requires that ''the catalyst on the surface of the cathode and anode mtist contain both 
a catalytic material (such as Pt. Pd, etc. ) and an ion conducting material, such as Nafion '': and 
that "Voss does not teach or suggest such a device'\ However, nowhere does the present claims 
recite or require the specific materials as argued by the applicant. In response to applicant's 
argument that the references fail to show certain features of applicant's invention, it is noted that 
the features upon which applicant relies (i.e., a catalytic material (such as Pt, Pd. etc. and/or an 
ion conducting material, such as Nafion) are not recited in the rejected claim(s). Although the 
claims are interpreted in light of the specification, limitations fi'om the specification are not read 
into the claims. See In re Van Geuns, 988 F.2d 1 181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

1 3 . Thereafter, appUcant went to explain that ''TEFLON is not an ion conducting 
material... TEFLON is widely-recognized as one of the best insulators available in the world 
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today", consequently, applicant asserts that '"And as an insulator, TEFLON cannot possibly 
conduct ions'\ Well, applicant's assertion may be correct, and there is no dispute about the 
conductive nature of material called TEFLON. Nevertheless, an analysis of the literal claim 
scope, as currently presented or amended, reveals the mdependent claim 1 requires only the 
presence of "a/ least one ion conducting materiar without clearly specifying the particular 
degree of ion-conductivitv and/or at least suggest that such "ion conducting material" positively 
promotes ion conduction . While the examiner does not dispute that TEFLON does exhibit alow 
degree of conductivitv , the examiner strenuously avers that Teflon per se is capable of at least 
conducting few ions, as such, the legal language of the present claim still reads on the applied 
reference. In other words, even though TEFLON material may lack a micro-structural 
arrangement providing a suitable mechanism for high degree of ion conductivity, such as to 
promote conduction; appUcant has not demonstrate that TEFLON itself is 100 % incapable of 
being an ion conductor. Therefore, although its rate of ion conduction is low, such low 
conductivity still reads on the language of the present claims which only calls for "an ion 
conducting material" without clearly specifying the requisite degree for conduction. 

If applicant can show or demonstrate that TEFLON cannot, bv anv means, conduct ions 
or is incapable of conducting ions at all (emphasis supplied) by presenting objective or sound 
evidence, then all applicable grounds of rejection on this matter will be removed; otherwise, the 
examiner asserts that the claimed invention, as currentlv drafted or written, does not overcome 
the prior art of record. Applicant should understand that a ground of rejection, while being 
scientifically or technically founded, is also based on a literal analysis of what the scope of a 
claim is, thereby permitting to fully contemplate all possible permutations consistent with the 
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legal language employed to define the invention at hand and, ultimately, to protect the pubUc 
from any misinterpretation or misconstruction of the claim language or impHcitlv claimed 
subject matter. 

14. In response to applicant's argument that ''one in the art would not combine Voss and 
Dhar in the manner suggested by the Examinef\ the fact that applicant has recognized another 
advantage which would flow naturally from following the suggestion of the prior art cannot be 
the basis for patentability when the differences would otherwise be obvious. See Ex parte 
Obiaya, 227 USPQ 58, 60 (Bd. Pat. App. & Inter. 1985). Applicant has argued that the two 
references are not combinable because Voss discloses a polymer electrolyte membrane to 
separate the cathode and the anode, and Dhar discloses the elimination of the polymer electrolyte 
membrane separator, and in its place, some ion conducting material is incorporated into the 
electrodes for achieving separation. Well, applicant is overlooking the concept that the specific 
polymer electrolyte membrane of Voss as well as the "some ion conduction material" of Dhar 
both serve the same intended purpose and utility of separating the anode and the cathode to 
prevent the two of them coming into contact. Therefore, Dhar's ion conducting material and the 
polymer electrolyte membrane of Voss both have the same functionality and they both act as an 
ionic separator for separating the anode and the cathode and for providing ion transport within 
the cell. As such, the examiner sees no differences, in term of function and ultimately structure, 
between the separation element of both references so as to arrive at the conclusion that one 
reference is not pertinent to the other or that one reference cannot modify the other. The test for 
obviousness is not whether the features of a secondary reference may be bodily incorporated into 
the structure of the primary reference; nor is it that the claimed invention must be expressly 
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suggested in any one or all of the references. Rather, the test is what the combined teachings of 
the references would have suggested to those of ordinary skill in the art . Sqq In re Keller, 642 
F.2d 413, 208 USPQ 871 (CCPA 1981). 

Conclusion 

15. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

16. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
OfiSce action (See item 7) . Accordingly, THIS ACTION IS MADE FINAL. SeeMPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 

CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the maihng date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this commxmication or earlier conmiunications from the 
examiner should be directed to Raymond Alejandro whose telephone number is (571) 272-1282. 
The examiner can normally be reached on Monday-Thursday (8:00 am - 6:30 pm). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner*s 
supervisor, Patrick J. Ryan can be reached on (571) 272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
AppHcation Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
apphcations is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free), 

Raymond Alejandro 
Primary Examiner 
Art Unit 1745 




